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1 Coucbk:

1. V. G. Filev and R. C. Rashkov, “Critical point in a holographic defect field theory,”
JHEP 11 (2019), 027. IF: 5.875 (Q1)

Abstract: We study a holographic gauge theory dual to the D3/D5 intersection. We
consider a pure gauge B-field flux through the internal two-sphere wrapped by the
probe D5-brane, which corresponds to a non-commutative configuration of adjoint
scalars. There is a domain wall separating the theory into regions with different
ranks of the adjoint group. At zero temperature the theory is supersymmetric and
at finite temperature there is a critical point of a second order phase transition. We
study the corresponding critical exponents and find that the second derivatives of
the free energy, with respect to the bare mass and the magnetic field, diverge with
a critical exponent of -2/3.

Pestome: Nzyuena e xosnorpadceka reopus jyanna Ha D3 /D5 6panna cucrema. Pas-
IJIeJlaH € MOTOK Ha B-mosieto mpe3 BbrpernrHa jiBycdepa, ooButa or DH-Opanure,
KOETO CbOTBETCTBA HA HEKOMMYTATHBHA KOHMUTYPAIUS Ha CKAJAPHU [I0JIETA B IIPU-
CbeJINHEHOTO TpejicTaBsane. CucreMarta MMa JIOMEHHA CTEHA, pa3/eldlla TeoOpuATa
HA PErMOHU ¢ pa3J/IMdeH PaHT Ha KaJubposbuHaTa rpyna. llpu mynesa Temmneparypa
TEOPUATA € CYNEePCUMETPUYHA U IIPU KpaiiHa TeMIepaTrypa nMa KpUTHIHA TOUKA Ha
dazoB 1pexos or Bropu pej. M3cieaBaHu ca CbOTBETHUTE KPUTUIHU €KCIIOHEHTHU
1 € YCTaHOBCHO, Y€ BTOpUTE IIPOU3BOJIHU Ha CBO6OI[H&T8J CHEepIrusd 110 OTHOIICHUE Ha
MacaTa U MAarHUTHOTO TIOJIE Ce PAa3XOKIAT ¢ KPUTUIHA EKCIIOHEHTa -2/ 3.

2. Y. Asano, V. G. Filev, S. Kovacik and D. O’Connor, “The non-perturbative phase
diagram of the BMN matrix model,” JHEP 1807, 152 (2018) IF: 5.833 (Q1)

Abstract: We study the maximally supersymmetric plane wave matrix model (the
BMN model) at finite temperature, T, and locate the high temperature phase
boundary in the (i, T) plane, where p is the mass parameter. We find the first
transition, as the system is cooled from high temperatures, is from an approximately
SO(9) symmetric phase to one where three matrices expand to form fuzzy spheres.
For p > 3.0 there is a second distinct transition at a lower temperature. The two
transitions approach one another at smaller ;1 and merge in the vicinity of p = 3.0.
The resulting single transition curve then approaches the gauge/gravity prediction
as  is further decreased. We find a rough estimate of the transition, for all u, is
given by a Padé resummation of the large-u, 3-loop perturbative, predictions. We
find evidence that the transition at small ;1 is to an M5-brane phase of the theory.



Pestome: Uzcnenpan e makcumasino cynepcumerpudnuss BMN momen npu kpaiina
TeMmriepatypa 1', m e HaMUpeHa IpaHUIaTa Ha BUCOKOTeMIlepaTrypHaTa da3a B pas-
auHata (p,1), KbIAETO [i € MacoB MapaMeTbp. YCTAHOBEHO €, e I'bPBUST IPEXOJ,
npu OXJIAXKJIaHe Ha cucremata e orT npubsmsureano SO(9) cumerpudna dasza KbM
TakaBa, IIPU KOSATO TPU MATPUIH ce “pa3jyBar’, 3a ga oOpasyBar pasmuTu cdepu.
[Ipu p > 3.0 uMa BTOpU OTUET/IMB TIPEXOJ], IIPU MO-HUCKa TemuepaTypa. /IBara mpe-
XO/a ce TMPUOJIMKABAT €JIMH KbM JIPYT MPU MO-MaJKHU (i U Ce CJAUBAT B OJU30CT JI0
1 = 3.0. Ioryuenara KpuBa ¢ eIMHIYEH IPEXOJT Ce TPUOIMKaBa JI0 MPOrHO3aTa Ha
AdS/CFT cworBercrBreTo, KoraTo p HamassBa. Hammpame rpyba orenka Ha mpe-
XoJla 3a BCUUKHU (i, najeHa or [lage anpokcumarus mnpu rosiemu . Hamepenu ca
JIOKa3aTeJICTBa, Y€ MPEeXoIbT IMpU MabK [ € KbM Mb-Opanosa dasza Ha Teopusra.

. Y. Asano, V. G. Filev, S. Kovécik and D. O’Connor, “A Computer Test of Holographic
Flavour Dynamics II,” JHEP 1803, 055 (2018) IF: 5.833 (Q1)

Abstract: We study the second derivative of the free energy with respect to the
fundamental mass (the mass susceptibility) for the Berkooz-Douglas model as a
function of temperature and at zero mass. The model is believed to be holographically
dual to a D0/D4 intersection. We perform a lattice simulation of the system at finite
temperature and find excellent agreement with predictions from the gravity dual.

Pestome: Nzciienana e Bropara IIPpOU3BOJIHA Ha CBOOOJIHATA €HEPrusl 110 OTHOIIe-
HIIe Ha OCHOBHATaA Maca (MacoBaTa Bb3IPUEMUIHBOCT) 3a Mojiea Ha Bepkys-/Ibriac
KaTo (PYHKIMA OT TeMIlepaTyparta W Mpu HyJaeBa Maca. Mogeabr e xosorpadekn
nyasen Ha D0/D4 6panna cucrema. U3pbpiiena e cuMyraimst BbpXy peIieTka Ha
cucTeMara IIpU KpaiiHa TeMIieparypa i € HaMePEeHO OTJIMIHO ChIVIACHE C IIPOTHO3UTE
Ha AdS/CFT cworsercrBuero.

. D. O’Connor and V. G. Filev, “Membrane Matrix models and non-perturbative
checks of gauge/gravity duality,” PoS CORFU 2015 (2016) SJR: 0.117

Abstract: We compare the bosonic and maximally supersymmetric membrane models.
We find that in Hoppe regulated form the bosonic membrane is well approximated
by massive Gaussian quantum matrix models. In contrast the similarly regulated
supersymmetric membrane, which is equivalent to the BFSS model, has a gravity
dual description. We sketch recent progress in checking gauge/gravity duality in this
context.

Pesrome: CpaBusaBame mojiesinTe Ha 6030HA 1 MAKCUMAJIHO CYTIEPCUMETPUIHA MeMO-
pana. ITokazBame, ue B peryaupanata ot Xore ¢popma 6030HHATA MeMOpaHa € J100pe
npuOIMzKeHa OT MacCUBHHU MOJIE/IM Ha KBaHTOBaTa MaTpuila Ha [ayc. 3a pasimka or
TOBa, peryjnpaHaTa CylnepcuMeTpudHa MeMOpaHa, KOSITO € eKBUBaJIeHTHA Ha MOJIE-
na #Ha BFSS, nma myagHo rpaBUTAIlMOHHO onncaHue. B TO3W KOHTEKCT odepTaBaMe
Hanpe bK B nposepkara Ha AdS/SFT myannocrra 3a m0J06HE cuCTEMU.

. V. G. Filev and D. O’Connor, “A Computer Test of Holographic Flavour Dynamics,”
JHEP 1605, 122 (2016) IF: 6.83 (Q1)

Abstract: We perform computer simulations of the Berkooz-Douglas (BD) matrix
model, holographically dual to the DO/D4-brane intersection. We generate the



fundamental condensate versus bare mass curve of the theory both holographically
and from simulations of the BD model. Our studies show excellent agreement of the
two approaches in the deconfined phase of the theory and significant deviations in the
confined phase. We argue the discrepancy in the confined phase is explained by the
embedding of the D4-brane which yields stronger o corrections to the condensate
in this phase.

Pestome: VI3pbpiiiena e KOMIIOTbPHA CUMYyJIaIs Ha Marpudaus Mojie1 Ha Berkooz-
Douglas (BD), xomorpadckn gyanen na D0/D4 6panna cucrema. enepupana e
KpuBaTa Ha (pyHIAMEHTATHUS KOHIEH3aT CIPSMO MacaTa Ha TeOPUsITa KAKTO XOJIOT-
padcekn, Taka u oT cumysaruute Ha BD mognena. Hamure msciieiBanns moka3sar
OTJINYHO C'hIVIACHE HA JBATa I0JIX0/Ia BbB dazaTa ¢ JeKOHMANMDBHT HA TEOPUATA U
3HAYUTETHI OTKJIOHEHWS BbB (ha3aTa HA KOHDAXMbHT. ApryMeHTHpaMe, 9e HeChOT-
BETCTBUETO BbB (a3zara Ha KOH(MAWMBHT ce 0bsicHsBa ¢ Bjaaranero Ha D4-Opanara,
KOETO JlaBa Mo-CUJIHK ' KOPEeKIMM Ha KOHJieH3aTa B Ta3u ¢asa.

. V. G. Filev and D. O’Connor, “Commuting Quantum Matrix Models”, JHEP 1503,
024 (2015) IF: 6.023 (Q1)

Abstract: We study a quantum system of p commuting matrices and find that such a
quantum system requires an explicit curvature dependent potential in its Lagrangian
for the system to have a finite energy ground state. In contrast it is possible to avoid
such curvature dependence in the Hamiltonian. We study the eigenvalue distribution
for such systems in the large matrix size limit. A critical role is played by p = 4.
For p > 4 the competition between eigenvalue repulsion and the attractive potential
forces the eigenvalues to form a sharp spherical shell.

Pestome: I3yuaBame KBaHTOBa CHCTEMa OT P KOMYTHPAIIUA MATPHUIIM U HaAMUPAMe,
Je TaKaBa KBAaHTOBA CHCTEMa M3UCKBa 4YjI€H B JArpaHKHMaHa C eKCIJIUIIUTHA 3aBU-
CUMOCT OT KPUBHUHATA, 3 JIa MOYXKe CHCTeMaTa Ja MMa KPalHO €HEPrUiiHO OCHOBHO
cberosiaue. OT Jpyra cTpaHa € Bb3MOXKHO Jla ce M30erHe TakaBa 3aBHCUMOCT Ha
XaMUJITHOHMaHa OT KpuBuHaTa. Hue m3ydaBame pasipejie/IeHHETO Ha COOCTBEHU-
Te CTOMHOCTH 3a TaKWBa CUCTEMU B TDAHUIA FOJIeMHU MaTpui. Kpurudaua poJis ce
urpae ot p = 4. Ilpu p > 4 KOHKYpeHIIATa MEXKIY OTOTHbCKBAHETO HA COOCTBEHU-
Te CTOWHOCTU ¥ IPUBJIUYAIINS TIOTEHIIUAJ IPUHYKIaBa COOCTBEHUTE CTOWHOCTH Jia
oOpa3yBaT ThHKa chepruyHa 0OBUBKA.

. J. Erdmenger, V. G. Filev and D. Zoakos, “Magnetic Catalysis with Massive
Dynamical Flavours”, Journal of High Energy Physics, JHEP 08, 004 (2012), ISSN
1029-8479 IF: 5.618 (Q1)

Abstract: Within gauge/gravity duality, we construct a backreacted supergravity
background dual to SU(N.) N' = 4 SYM coupled to N; massive fundamental
flavours in the presence of an external magnetic field. Our solution is perturbative in
a parameter that counts the number of the internal flavour loops. The background
has a hollow cavity in the bulk of the geometry, where it is similar to the supergravity
dual of a non-commutative SYM. The radius of this cavity is related to the dynamically
generated mass of the fundamental fields. We apply our construction to study the
effect of magnetic catalysis and develop an appropriate renormalization scheme to



compute the free energy and the fundamental condensate of the dual gauge theory
as a function of the bare mass. While at leading order in the expansion of the
perturbative parameter, the free energy and the fundamental condensate agree with
the results obtained in the quenched approximation, at next order we show that
the effect of magnetic catalysis is enhanced and the contribution to the condensate
of the theory from internal fundamental loops runs logarithmically with the finite
cutoff Ayy .

Pestome: B pamkuTe Ha JIyaJITHOCTTa MEYKJLy I'DABUTAIMS U KAJUOPOBBIHU TEOPUU
KOHCTpyHpaMme IpocTpancTBo-speme jyanno Ha SU(N.), N =4 SYM reopus B3au-
MozeiicTBaia ¢ Ny MacuBHE (DyHIAMEHTATIHH [OJIeTa B MIPUCHCTBAETO HA BBLHIITHO
MarauTHO 1oJsie. Hammero pemnrenne e nepTyp6aTHBHO 1O HapaMeTbp, KOWTO OTYHTA
Opos Ha BHLTPENIHATE KOHTYPU Ha (PyHIaMEHTAJIHUTE 110JIeTa. | eoMeTpusaTa uma Ky-
XUHA, K'bJIETO € 110/I00HA Ha TeOMETPUTA JiyaJiHa Ha HeKoMMyTaTuBHa SY M Teopus.
PagnychbT Ha Tasm KyxuHa € CBbp3aH C JJMHAMUYHO IeHepupaHaTa Maca Ha (PyH-
JIAMEeHTaTHUTEe ToJieTa. Hue mpuaraMe HammaTa KOHCTPYKIUSA, 34 Jla M3CIEIBAME
edeKTa Ha MarHUTHATA KATaJIn3a M Ja paspaboTHM IIOIXOSINA CXeMa 3a IPEeHOp-
MaJIm3Mpane, 3a J1a U39UCIUM CBOOOIHATA eHeprud n (pyHJIaMEHTAJIHUA KOHICH3aT
Ha KaJMOpPOBBIHATA TeOpUs KaTo (DyHKIMs Ha MacaTa Ha (DyHJIAMEHTAJIHUTE I10JIe-
ta. /Jlokaro B 'bpBU pej HA PA3BUTHE II0 IEPTYPOATUBHUS ITapaMeTbp, CBOOOIHATA,
eneprus n (QpyHJIAMEHTAJIHIA KOHICH3aT Ca B ChIVIACHE C PE3YJTATUTE, HOJIyICHU B
YraceHoTO NpUOINZKEeHne, B CJIeBallis pe/l Hue oKazpaMe, 9e epeKThT OT MATHUT-
HaTa KaTajJn3a ce 3aCUJIBa U IPUHOCHT KbM KOHJICH3aTa Ha TEOPUATA OT BLTPEITHU
dbyHIaMeHTaIHI KOHTYPHY HapacTBa JIOrapUTMHUYHO ¢ eHepruitnara ckaaa Ay .



